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What do we mean by loop? 





@ A loop is a type of control command in MATLAB (and also other in 
other programming languages) which allows us to execute a block of 
codes more than once (in general), provided that the necessary 
conditions are satisfied. 


@ MATLAB uses two types of loops - for and while. 
@ A loop must be ended with an end command. 


@ If not written properly, a loop might be endless or it might not 
execute the necessary codes at all. 
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Using for loops 





e@ The for loops are used when we are sure about the number of steps 
going to be involved in our program. 


@ The syntax of the for loop is given below. 


for control_expression 
block of codes to be controlled by loop 
end 


@ The loop terminates only when the control expression (also called 
“loop index’ ) is violated. 


@ If the control expression is violated at the beginning, the codes 
controlled by the loop will not executed at all. 
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1- n = input(‘enter natural number \n"); 

2- R= real(n); 

3- I = imag(n); 

4- if I == 

5 = if n< 0 

6 - fprintf('do not enter negative numbers’) 
i elseif n == 

oe fprintf('0 is not a natural number’) 
Hh else 

a e whole = floor(n); 

ae fract = n - whole; 

se i if fract == 

ae) sum = QO; 

14 - for i= i1:n 

Lo) = sum = sum + i; 

ao end 

clay fprintf('The sum is %d \n'", sum) 
ey else 

19 - fprintf('do not enter fractional number") 
A end 

21: = end 

22- else 

re ag fprintf('do not enter complex number \n") 
24- end 
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1- n = input(’enter natural number \n"); 

2- R= real(n); 

3- I = imag(n); 

4- if I == 

ee if n< 0 

6 - fprintf('do not enter negative numbers") 
si elseif n == 0 

i = fprintf('The factorial of 0 is 1.") 

oo else 

ce whole = floor(n); 

ce fract = n - whole; 

i2 = if fract == 

a fac = 1; 

if) = for i = 1i:n 

a Ls fac = fac * i; 

x es end 

ey fprintf("*The factorial of $d is ¢d \n'", n, fac) 
a ed else 

Le = fprintf('do not enter fractional number’) 
Zu = end 

it a end 

22- else 

rs ie fprintf('do not enter complex number \n") 
24- end 
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- x =-5 : 0.01: 5S; 
-— Jl = length(x); 


1 

2 

3- for k = 1:1 5 

1: if x(k)>=0 . 

5 = y(k) = x(k); 35 

6- else : 

7 - ytk) = -x(k)p 

ay end 15 

9- end 
10- plot (x,y) : 
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Using while loops 





@ The while loops are used when we are not sure about the number of 
steps going to be involved in our program. 


@ The syntax of the for loop is given below. 


while control_expression 
block of codes to be controlled by loop 
end 


@ The loop terminates only when the control expression (also called 
“loop index’ ) is violated. 


@ If the control expression is violated at the beginning, the codes 
controlled by the loop will not executed at all. 
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1- n = input(‘enter natural number \n"'); 

2- R= real(n); 

3- I = imag(n); 

4- if I == 

a = if n<0O 

S> fprintf(’do not enter negative numbers") 
as elseif n == 

8 - fprintf(’0 is not a natural number’) 
A else 

= whole = floor(n); 

ae i fract =n - whole; 

a = if fract == 

x les sum = 0; 

4 = i=l; 

co = while i <=n 

6 = sum = sum + i; 

2B is i=i+ i; 

aL = end 

29: = fprintf ("The sum is %¢d \n"', sum) 
a else 

ea fprintf('do not enter fractional number’) 
Ze” end 

Za 7 end 

24- else 

Pd fprintf("’do not enter complex number \n"') 
26- end 
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1- n = input('enter natural number \n"'); 

2- R= real(n); 

3- I = imag(n); 

4- if I == 0 

i ifn< 0 

(= bes fprintf("'do not enter negative number’) 
i elseif n == 

Elf fprintf('The factorial of 0 is 1.") 

hes else 

a ls whole = floor(n); 

= fract =n - whole; 

a) if fract == 

eS = fac = 1; 

8 = i=l; 

Ss = while i <=n 

16 = fac = fac * i; 

a = i=i+ti; 

6) = end 

19 - fprintf("'The factorial of $d is ¢d \n'", n, fac) 
A Hl else 

ae le fprintf("'do not enter fractional number’) 
me end 

ia te end 

24- else 

eo fprintf("'do not enter complex number \n") 
26- end 
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i- x= -5: O.01 33 

2- 1 = length(x); 

= k=1; 5 
4- while k <= 1 ae 
5 = if x(k)>=0 ' 
6 - y(k) = x(k); 7 
ae ie else we 
hs y(k) = -x(k); 2 
"is end oS 
18 = k=k +1; 
11- end 7 
12 - plot (x,y) = =* 
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Nested loops 





@ If we use a loop (or multiple loops) within another loop, the resulting 
structure of MATLAB codes Is called a nested loop. 


@ The basic nested loop structures in MATLAB can be 


for within for 
while within while 
for within while 
while within for 


The respective examples of these type of nested loops are given below. All 
of them are related to displaying factorials of 1, 2, 3, 4 and 5. 
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mee |6tTOr n= 1:58 


re fac = 1; 
a for i= 1:n 
ns fac = fac * i; 
2) Se end 
6 - fprintf ("the factorial of $d is $d \n', n, fac) 
7- end 
1- n=l; 
2- while n <= 5 
= fac = 1; 
4- i=l; 
5 = while i <=n 
ae fac = fac * i; 
fie i=it i; 
a= end 
9 - fprintf('the factorial of $d is ¢d \n", n, fac) 
2h = n=n+ 1; 
11i- end 
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n= 1; 
while n <= 5 
fac = 1; 
for i= 1i:n 
fac = fac * i; 
end 
fprintf('*the factorial of %d is ¢d \n", n, 
n=n + 1; 
end 


for n= 1:5 
fac = 1; 
i= 1; 
while i <=n 
fac = fac * i; 
i=i+ 1; 
end 
fprintf ("the factorial of $d is %d \n", 
end 
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Piece-wise defined functions 





The following loop is for plotting the graph of the function f : R— R 
defined by 


V/x2-+1 x<0 
f(x) = 43x+4+1 O0<x<2 


Osin x x >2 


The MATLAB code is on the left and the output is on the right. 
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- x = -5S: 0.01: 5S; 

- L = length (x); 

- for k = 1l:L 

if x(k) < 0 

y(k) = sqrt (x(k)*2 + 1); 
= elseif x(k)>=0 €& x(k)<=2 

= y(k) = 1+3%*x(k); 


wonwnnuwnrkk WN PB 
I 


7 else 
= y(k) = 9*sin(x(k)); : 
tl = end ? 
11- end 
12- plot (x,y) a ia 2 a @ %f &@ 4 mm & 
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Periodic extension of f(x) = x defined on [0, 2] to the 


domain [—2, 4]. 





mo x=-2: 0.01: 4; 
2- L = length(x); 


3- for k = 1:L 7 

4 - if x(k)<0O * 

i y(k) = x(k) + 2; - 

5 = elseif x(k) >= O &€ x(k) <= 2 

7 aia y(k) = x(k); - 

[se else a 

- = y(k) = x(k)-2; i 
ali} ice end as 
11- end : 
im) plot (x,y) “2 1 0 1 2 3 4 
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Periodic extension of f(x) = x* defined on [—1, 1] to the 


domain [—3, 3]. 





1- x=-3: 0.01: 3; 


2- L = length(x); ‘| 
3- fork = 1:L ma 
4 - if x(k) < -1 a 
5 - y(k) = (x(k)+2)*2; . 
a= elseif x(k)>=-1 &€ x(k)<=1 

7- y(k) = x(k)*2; ae 
8- else i 
9 - y(k) = (x(k)-2)*2; . 
-1)) = end 

ia end = 

05 -2 -1 0 1 2 3 


12- plot (x,y) 
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Loop to test whether an input number Is prime or 


composite 





1- n = input('enter your number : '); 
2- I = imag(n); 
3- if I == 
4- if n <= 0 
Ri|= fprintf (‘invalid input \n") 
[= }> else 
Ys int = floor(n); 
af fra =n - int; 
ole if fra == 0 
alfa) |= for i = 2:n 
Ashe r = rem(n,i); 
a2) = if r == 
als} break 
14 - end 
ale) = end 
ales} if i-=-=n 
AAS fprintf ("prime \n") 
alle} f= else 
alle i fprintf ('composite \n") 
SO) end 
el else 
22) |= fprintf ("invalid input \n") 
rash end 
24 - end 
25- else 
265 fprintf ("invalid input \n") 
27- end = = AAC 
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